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Abstract
Background: Research on cardiac arrest and cardiopulmonary resuscitation (CPR) has considerably increased in
recent decades, and international guidelines for resuscitation have been implemented and have undergone several
changes. Very little is known about the prevalence and management of in-hospital cardiac arrest in low-resource
settings. We therefore sought to determine the prevalence, outcomes and associated factors of adult inpatients
with cardiac arrest at a tertiary referral hospital in a low-income country.
Methods: Upon obtaining institutional approval, we conducted a prospective observational period prevalence
study over a 2-month period. We recruited adult inpatients with cardiac arrest in the intensive care unit and
emergency wards of Mulago Hospital, Uganda during the study period. We reviewed all files and monitoring charts,
and also any postmortem findings. Data were analyzed with Stata 12 and statistical significance was set at p < 0.05.
Results: There was a cardiac arrest in 2.3 % (190) of 8,131 hospital admissions; 34.5 % occurred in the intensive care
unit, 4.4 % in emergency operating theaters, and 3.0 % in emergency wards. A majority (63.2 %) was unwitnessed,
and only 35 patients (18.4 %) received CPR. There was return of spontaneous circulation (ROSC) in 14 (7.4 %)
cardiac arrest patients. Survival to 24 h occurred in three ROSC patients, which was only 1.6 % of all cardiac arrest
patients during the study period. Trauma was the most common primary diagnosis and HIV infection was the most
common co-morbidity.
Conclusion: Our hospital has a high prevalence of cardiac arrest, and low rates of CPR performance, ROSC, and
24-hour survival. Single provider CPR; abnormal temperatures as well as after hours/weekend CAs were associated
with lower survival rates.
Background
According to the Utstein definition, cardiac arrest is a
sudden cessation of cardiac mechanical function as evi-
denced by absence of detectable pulse, absent or gasping
breath, and/or loss of consciousness [1]. Since its intro-
duction and recommendation in the 1960s, cardiopul-
monary resuscitation (CPR) has become the standard
treatment and has been widely used for the management
of cardiac arrest. Initial survival after CPR is up to 50 %,
but there is low survival to hospital discharge, ranging
from 11 to 37 % [1]. Considerable regional variation in
the incidence and outcome of cardiac arrest within the
United States has been reported [2–10].
Many studies have identified variables associated with a
favorable neurological survival after in-hospital cardiac ar-
rest (IHCA): younger age, witnessed arrest, initial cardiac
arrest rhythm of ventricular fibrillation or pulseless ven-
tricular tachycardia with a defibrillation time of ≤2 min,
baseline neurological status without disability, arrest loca-
tion in a monitored unit, shorter response time and
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duration of resuscitation, lack of need for mechanical ven-
tilation after resuscitation, white ethnicity, recent surgery,
trauma, presumed cardiac etiology, subjects with an in-
ternal cardioverter defibrillator, hypotension prior to the
arrest, angiotensin converting enzyme inhibitor treatment,
anti-arrhythmic drugs at the time of arrest, and rescuer
procedural experience. Pre-arrest prognostic factors of ad-
vanced age, unwitnessed arrest, comorbidities, sepsis, can-
cer, renal failure, black ethnicity, re-arrest, a homebound
lifestyle, prolonged duration of CPR, and increasing total
dose of adrenaline during resuscitation are significantly as-
sociated with poor survival [1, 9–15].
In recent years, research on resuscitation has consider-
ably increased. Guidelines for cardiac resuscitation have
been implemented at an international level and have under-
gone several substantial changes [16]. The institution of
cardiac arrest teams for in-hospital resuscitation has be-
come a standard for many medical centers worldwide.
However, the reported survival rates vary significantly ac-
cording to the center, patient and event characteristics [1].
A study performed in South Africa to assess the return of
spontaneous circulation (ROSC) in out-of-hospital cardiac
arrest patients reported a low rate of ROSC of 18 % in all
cases managed by an emergency team and was attributed
to a long response time [17]. A pediatric study in Kenya
showed that cardiopulmonary arrest after admission had a
very poor prognosis, with 16 % surviving initial CPR and
none surviving to discharge. Infectious diseases were the
main underlying causes of arrest [18].
In this study, we sought to determine the prevalence,
outcomes and associated factors of adult in-hospital car-
diac arrest in the low-income setting of Uganda.
Methods
We conducted a period prevalence study over a 2-
month period from February to April 2014 in Mulago
National Referral and Teaching Hospital, located in
Kampala, the capital city of Uganda.
Mulago Hospital has a bed capacity of over 1500 beds
and serves a national population of over 33,000,000
people. The hospital has 13 operating theaters with a total
of 24 operating tables, and conducts over 8,000 operations
per annum. It has 12 general intensive care unit (ICU)
beds, with only six functional at the time of the study, and
admits 150–250 patients annually [19]. The accident and
emergency unit comprises a reasonably well-equipped
five-bed trauma unit, a casualty unit, and separate surgical
and medical emergency wards. Mulago Hospital has al-
most all types of medical professionals with some having
formal and informal training on Basic Life Support, Ad-
vanced Cardiac Life Support (ACLS), and Advanced
Trauma Life Support, but it is understaffed. No pro-
grammed refresher emergency courses exist in the hos-
pital. There are no established in-hospital medical
emergency response systems, cardiac arrest team or man-
agement protocols. Emergency kits such as airway assist
devices, emergency drugs, oxygen, suction units, monitors
and defibrillators are unevenly distributed, although the
ICU and operating theaters where anesthesiologists work
are better equipped than the general and emergency
wards.
This study included all adult inpatients aged 18 years
and older that were diagnosed with an index cardiac arrest
in the Accident and Emergency Department, ICU and all
operating theaters after admission to Mulago Hospital. Pa-
tients with out-of-hospital cardiac arrest or IHCA in
wards outside the study wards were excluded. For pur-
poses of the study, any patient who was discovered unre-
sponsive with an absent carotid pulse and /or clinically
confirmed dead was considered to have suffered cardiac
arrest. There were study assistants on 24-hour standby re-
cruited from among ward staff to ensure that no patient
was missed.
Patient data were collected using a pretested data collec-
tion tool. Permission to conduct the study and waiver of
consent was obtained from the research and ethics commit-
tee, school of medicine, Makerere university college of
health sciences (REC REF 2014/012). Data were collected
twice every day (morning 8:00–11:00 and evening
17:00–19:00) in the study wards. Ward/unit reports for
cardiac arrest and all deaths for the previous 12–24 h
were reviewed along with postmortem reports from the
mortuary, if performed. The teams managing the pa-
tients made the diagnosis of cardiac arrest. All conse-
quent deaths were considered related to the cardiac
arrest. The data collected included the following: patient
demographics, any significant comorbidity, provisional
diagnosis, pre-arrest vital signs, witnessed or un-witnessed
arrest, time of arrest, activation of an emergency response,
time of initiation of resuscitation, resuscitation/interven-
tions given, and outcome of resuscitation. If there was sur-
vival (ROSC), immediate vital signs, electrolyte level,
random blood sugar, post-arrest care, re-arrest, and sur-
vival to 24 h were determined. For all deaths, postmortem
findings (if an autopsy was performed) were recorded.
The main dependent outcomes were: ROSC following
cardiac arrest and patient demographic factors. Clinical
factors, hospital factors, and 24-hour survival were con-
sidered independent outcomes. Data analysis was per-
formed using Stata 12 (Stata Corp., College Station, TX,
USA). Categorical variables are presented as proportions
and percentages. Variables considered clinically relevant
were entered into the bivariate analysis to determine the
association of ROSC and each predictor.
Results
We recruited a total of 190 cardiac arrest patients from
the study wards during the study period. This was out of
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a total of 8,131 patient admissions (Table 1). There were
136 (71.58 %) males and 54 (28.42 %) females; the ma-
jority (66.5 %) were young adults (18–44 years); 83.2 %
of cardiac arrests occurred in emergency wards/units;
and the duration of illness was less than 1 week in
74.3 %.
The prevalence of death from in-hospital cardiac arrest
in the study wards during the study period was 2.3 %
(95 % confidence interval (CI): 2.0–3.0 %). The preva-
lence in the ICU was 34.5 % (95 % CI: 22.5–48.1 %), in
operating theaters was 0.4 % (95 % CI: 0.2–0.8 %), and
in the emergency wards was 3.0 % (95 % CI: 2.0–2.7 %).
Trauma was the most common admission diagnosis
(58 %) with 76.9 % of all trauma cases being severe head
injuries. Trauma was followed by sepsis, hypertension,
central nervous system (CNS) disease, heart disease, dia-
betes mellitus, and liver disease. Comorbidity was re-
corded in only 62 patients. HIV infection, hypertension,
cancer, diabetes mellitus, kidney, liver and CNS diseases
constituted 45, 22, 14, 13, 2, 2, and 2 %, respectively.
The cardiac arrest was un-witnessed in the majority of
patients recruited (120/190; 63.2 %). Of the 70 arrests
witnessed, two were witnessed by attendants and the rest
by medical staff. Cardiac arrests occurred during the
day, night and weekend in 36.0, 27.4 and 36.6 %, respect-
ively (Table 2). Only 43 patients (22.6 %) had activation
of an emergency response protocol, and of these, only
35 received CPR. Reasons for no CPR in the witnessed
cases were not given (no reason) in 32 (91.4 %) and
brain death in 3 patients (8.6 %). The response time re-
corded was 0–2 min in 53.6 %, and more than 2 min in
46.4 %. The average CPR duration was 24.4 min (95 %
CI: 11–86 min).
Blood pressure, motor Glasgow Coma Scale score,
pulse rate, oxygen saturation, respiratory rates, random
blood sugar, and body temperature were recorded in
69.47, 69.47, 56.84, 39.47, 27.89, 16.84, and 12.63 % of
the recruited patients, respectively (Table 3). Mean arter-
ial pressure was abnormal/hypotensive (<65 mmHg) in
62.9 %, heart rate was abnormal (either <60 or >120 per
minute) in 66.7 %, random blood sugar was abnormal
(<3.5 or >11 mmol/L) in 84.4 %, oxygen saturation was
less than 94 in 74.7 %, and the Glasgow Coma Scale
score was very low in half the patients.
Survival after initial CPR (ROSC) occurred in only 14
patients (7.4 %) and survival to 24 h in only three of
these patients (25 %) or 1.6 % of the total study cohort
(Table 4). Half (50 %) of the post-arrest patients were
managed in the ICU, 28.8 % in general wards and 21.4 %
in emergency wards (Table 4). A postmortem was per-
formed in 75 patients, and the findings were not consid-
ered in the clinical diagnosis in 24 % of these patients
(Table 4).
Table 1 Baseline characteristics
Variable Distribution (n = 190)
n (%)
Age (years)
18–44 119 (62.6 %)
45–65 37 (19.5 %)
>65 23 (12.1 %)
Unknown 11(5.8 %)
Sex
Male 136 (71.6 %)
Female 54 (28.4 %)
Unit/Ward
ICU 20 (10.5 %)
Emergency wards 158 (83.2 %)
Theater 12 (6.3 %)
Duration of illness in days
≤ 7 139 (74.3 %)
> 7 48 (25.7 %)
Trauma type
Head injury 50 (76.9 %)
Multiple trauma 15 (23.1 %)
ICU Intensive care unit
Table 2 Event characteristics of participants
Variable Distribution (n = 190)
n (%)
Witnessed arrest
No 120 (63.2 %)
Yes 70 (36.8 %)
Who witnessed arrest
Attendant 2 (2.9 %)
Medical personnel 68 (97.1 %)
Time of arrest
Day, 8:00–19:59 69 (36.0 %)
Night, 20:00–7.59 52 (27.4 %)
Weekend 69 (36.6 %)
Call for help (activation of emergency system)
No 27 (38.5 %)
Yes 43 (61.5 %)
CPR given in witnessed cases
No 35 (50 %)
Yes 35 (50 %)
Reasons for no CPR in the witnessed cases
No reason 32 (91.4 %)
Considered brain dead 3 (8.6 %)
CPR Cardiopulmonary resuscitation
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ROSC occurred in 25 % of ICU patients, 2.5 % of emer-
gency ward patients and 45.5 % of operating theater pa-
tients. Low rates of ROSC were associated with admission
diagnosis of trauma and sepsis; comorbidity of HIV; car-
diac arrest occurring in emergency wards (p = 0.003; OR:
0.1, 95 % CI: 0.02–0.46) and over the weekend (p = 0.042;
OR: 0.20, 95 % CI: 0.04–0.09) (Table 5).
Discussion
We conducted a prospective observational period preva-
lence study of IHCA patients to determine the preva-
lence, patient factors, and effectiveness of the hospital
system in managing cardiac arrest. Compared with the
literature, our hospital had a high prevalence of IHCA.
The prevalence was 30 times higher in emergency wards,
100 times higher in operating theaters and about 10
times higher in general wards than previously reported
rates of 1–6 cardiac arrests per 1000 general admissions
[4, 20], and 0.5 arrests per 10,000 undergoing anesthesia
in operating theaters [21]. We also noted that there was
a lack of adequate patient monitoring to identify those
at risk of cardiac arrest.
In contrast to most studies [1, 4, 11], the majority of our
patients were young adults aged less than 45 years. This
reflects Uganda’s population, which is comparatively
young. Additionally, the majority of our patients were
mainly trauma cases, and, as expected, the majority of
trauma patients were young males, many of who drove
motorcycles, with the commonest mode of trauma being
head injury. Our study was comparable with previous re-
ports of a majority of males (60.4–62.4 %) in cardiac arrest
patients in the ICU and operating theaters [20, 22]. The
most common associated diagnoses in this study were
trauma, sepsis, hypertension, HIV-related CNS infections,
and non-communicable disease. At postmortem, 24 % of
pathological diagnoses were not considered in the final
clinical diagnoses. This was much lower than in a prior
study, which found a rate of 45 % in HIV-positive patients
and 42 % in HIV-negative patients [23]. This discrepancy
may be explained by the high rate of trauma in our study
population.
Our study has provided evidence of poor recording
and monitoring of vital signs (Table 4) in emergency
wards. This may be explained by the absence of moni-
toring charts in the emergency wards, staff shortages,
and a lack of monitoring equipment. We also observed
that hypotension; abnormal blood sugar, hypoxia, and
low motor Glasgow Coma Scale scores were related to
cardiac arrest in our setting. It is notable that these are
signs that can allow treatment and prevention of cardiac
arrest.
Our study also showed low rates of witnessed arrest
and activation of an emergency response, which we




Normal 49 (37.1 %)
Abnormal 83 (82.9 %)
Pulse rate
Normal 39 (33.3 %)
Abnormal 78 (66.7 %)
Temperature
Normal 5 (20.8 %)
Abnormal 19 (79.2 %)
Random blood sugar
Normal 5 (15.6 %)
Abnormal 27 (84.4 %)
SPO2
Normal 19 (25.3 %)
Abnormal 56 (74.7 %)
Glasgow Coma Scale – motor
1–3 66 (50.0 %)
4–5 37 (28.0 %)
6 29 (22.0 %)
Note: All respiratory rates were normal; however, this was only in
53 participants
Table 4 Outcome of cardiac arrest
Variable Distribution (n = 190)
n (%)
ROSC
No 176 (92.6 %)
Yes 14 (7.4 %)
Postmortem
No 111 (59.7 %)
Yes 75 (40.3 %)
Postmortem included in clinical diagnosis
No 18 (24.0 %)
Yes 57 (76.0 %)
Post-arrest care admission
ICU 7 (50.0 %)
General wards 4 (28.6 %)
Emergency wards 3 (21.4 %)
24-hour survival
No 11 (78.6 %)
Yes 3 (21.4 %)
Any re-arrest
No 3 (21.4 %)
Yes 11 (78.6 %)
ROSC Return of spontaneous circulation
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attribute to the absence of monitoring equipment, and
poor staff-to-patient ratios. However, when an emer-
gency response occurred, it was usually immediate. One
limitation of our study is that we were unable to deter-
mine the quality of the CPR given. Additionally, we were
unable to characterize the arrest by electrical activity, es-
pecially considering that pulseless electrical activity or
asystole, bradyarrhythmia and ventricular fibrillation or
ventricular tachycardia have been suggested as inde-
pendent factors for ROSC and long-term survival post-
cardiac arrest [1, 4].
We also found a very low rate of ROSC and 24-hour
survival compared with similar studies [4, 5, 22]. While
Trauma and sepsis were the admission diagnosis weakly
associated with low ROSC, abnormal temperatures were
the clinical parameters significantly associated with low
ROSC. This is probably due to the poor nature of pre-
hospital care and inadequate resuscitation in our setting.
Cardiac arrest occurring after hours (in the night) and
over the weekend were associated with lower rates of
ROSC. This also applied when there was no call for help.
This is probably due to the fact that staffing was thin
after hours and as a result CPR was single provider man-
aged. Another weakness in our study was that we did
not follow up on survival to discharge.
Only half of those who had ROSC were managed in the
ICU, and the rest were managed in general and emergency
wards. This is in contrast to the 2010 ACLS guidelines,
which recommend that all post-cardiac arrest patients
should be managed in an ICU [6]. Our ICU had a func-
tional capacity of only six beds at the time of the study
[19], thus limiting admission of post-cardiac arrest pa-
tients to the ICU. The dearth of critical care units in low-
income settings has been well documented in several
studies [19, 24–28], however, the 2 key interventions that
have been documented to improve outcomes i.e early rec-
ognition of IHCA and prompt initiation of CPR also cost
the least to institute [29]. We also noted the lack of arrest
protocols in the study wards (apart from the ICU) and a
lack of skill among medical workers with regards to detec-
tion and arrest management. An additional limitation to
the study was the poor documentation of clinical parame-
ters. This contributed to incomplete data that confounded
our analysis.
Table 5 Factors associated with ROSC
Risk factor Return of spontaneous
circulation
No N = 21 (%) Yes N = 14 (%) p-value
Age
18–44 14 (67.5) 7 (50.0)
> 45 7 (20.5) 7 (28.6) 0.48
Sex
Male 15 (72.2) 9 (64.3)
Female 6 (27.8) 5 (35.7) 0.72
Unit/Ward
ICU &Emergency wards 20 (9.1) 8 (28.6)
Operating theater 1 (3.4) 6 (42.8) 1.0
Duration of illness in days
≤ 7 16(74.6) 10 (71.4)
> 7 5 (25.4) 4 (28.6) 1.0
Trauma type*
Head injury 17(79.3) 4 (66.7)
Polytrauma 4 (20.7) 2 (33.3) 0.58
Significant Admission diagnosis
Trauma 12 (56.2) 7 (87.5) 0.06
Sepsis 9 (23.1) 0
Comorbidity
Hypertension & Diabetes 6(20.3) 3(66.7)
HIV 5 (47.5) 0 0.25
Time of arrest
8:00–19:59 7 (33.7) 10 (71.4)
20:00–7.59 and Weekend 14(27.9) 4 (14.3) 0.04
Pre-arrest mean arterial
pressure
Normal 8(37.1) 6 (42.9)
Abnormal 13 (62.9) 8 (57.1) 1.0
Pre-arrest pulse rate
Normal 7 (34.3) 4 (28.3)
Abnormal 14 (65.7) 9 (71.7) 1.0
Pre-arrest temperature
Normal 4 (19.1) 14 (100)
Abnormal 17 (80.9) 0 0.01
Pre-arrest random blood sugar
Normal 4 (19.1) 0
Abnormal 17(80.9) 14 (100) 0.13
Pre-arrest SPO2
Normal 5 (23.5) 6 (42.9)
Abnormal 16 (76.5) 8 (57.1) 0.28
Pre-arrest Glasgow Coma Scale
<6 17 (51.2) 8(57.1)
>6 4 (21.5) 6 (32.9) 0.15
Table 5 Factors associated with ROSC (Continued)
Any call for help
No (single provider CPR) 17 (81) 0
Yes 4 (19) 14 (100) 0.01
Response time
Immediate (0–2 min) 11 (52.4) 9(64.3)
Delayed (>2 min) 10 (47..6) 5 (35.7) 0.72
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Conclusion
Our study found a high prevalence of cardiac arrest, and
low rates of recognition of cardiac arrest, CPR perform-
ance, ROSC, and 24-h survival. Trauma was the most
common primary diagnosis. Cardiac arrests occurring at
night; over the weekend; in patients with abnormal tem-
peratures and those managed by single provider CPR were
associated with particularly low survival. The results of
this study may not be applicable to other hospitals in
other regions since our study was based on data from a
single tertiary teaching hospital in Uganda, but they give
an insight into problematic arrest care in a hospital in a
low-income country. We believe that a locally imple-
mented, strong in-hospital chain of care, which is
customizable to specific requirements, may be the best
way to improve outcomes in individual hospitals.
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